Introduction
It is estimated that over 100 million Americans live with chronic illness [1] . Many face tremendous challenges with disruption of their day-to-day physical, social, and vocational functioning [2, 3 and 4] . Furthermore, there is a high prevalence of physical and psychological distress among the chronic illness population, including pain; anxiety; depression; and feelings of isolation, hopelessness, and helplessness [4 and 5] . In addition to the high cost of chronic illness on patients' personal lives, the financial cost to the health care system is also very high. In 1990, the projected direct costs of medical care for patients with chronic illness ran approximately US $425 billion, 61% of the nation's health care expenditures for the year [1] . As the average age of our population increases and chronic illness rates expand, it is imperative to develop and implement low-cost, effective, therapeutic interventions that help alleviate suffering and improve patient functionality.
Mindfulness-based stress reduction (MBSR), founded by Jon Kabat-Zinn, PhD, in 1979, is designed to teach patients with chronic medical conditions how to live fuller, healthier, more adaptive lives [6] . MBSR is a clinical group intervention that is patient-centered, experiential, and educational. The core of the program involves intensive training in mindfulness meditation and its applications for daily living and coping with stress, pain, and illness. Mindfulness meditation is moment-to-moment awareness that is intentionally non-reactive and non-judgmental. The practitioner attends to the full range of whatever is present in the field of his or her experience in a non-judgmental way. This makes mindfulness a highly practical inner orientation for people facing illness and its accompanying emotional turbulence [7] . Mindfulness meditation helps in facing all aspects of life, however painful, with increasing degrees of equanimity, wisdom, and compassion. It empowers the practitioner with the ability to respond consciously rather than to react automatically to events. These qualities are cultivated as the practitioner spends formal time each day in periods of silence with the focus on present moment experience, and then as the practitioner carries the moment-to-moment awareness into various aspects of daily living.
Results of initial research on the effectiveness of MBSR in various patient populations have been very promising. Kabat-Zinn et al. [8] found that chronic pain patients trained in a 10-week MBSR program showed significant reductions in present moment pain, inhibition of daily activity by pain, and pain-related drug use. Participants in that study also experienced a reduction in anxiety, depression, and self-reported medical symptoms. A follow-up study showed sustained improvement in all parameters up to 4 years, with the exception of present moment pain [9] . In another clinical study, patients with anxiety disorders based on DSM-III-R diagnoses experienced significant reductions in anxiety and panic following an 8-week MBSR program [10] . Maintenance of these improvements was retained up to 3 years following the intervention [11] . Kaplan et al. [12] examined the effects of a 10-week MBSR program in patients with fibromyalgia and found improvement on scales of pain, sleep, fatigue, and global well-being.
More recently, a bilingual MBSR program was offered to a heterogeneous, inner-city patient population [13] . Participants experienced a reduction in medical and psychological symptoms, as well as an increase in self-esteem. In this study, patients also reported dramatic changes in attitudes, habits, and behaviors that might ultimately improve health directly and/or increase compliance with proven health care regimens.
The present investigation was designed to examine the effects of MBSR on health-related quality of life as well as physical and psychological symptoms in a heterogeneous patient population. MBSR was found to enhance patients' functional status and well-being and to reduce physical symptoms and psychological distress.
Methods
A prospective, observational clinical trial with open enrollment was conducted between 1997 and 1999. Twelve separate MBSR courses were offered during this time period. Each course ran for 8 weeks and consisted of weekly, 2.5-h group sessions and a full day (6-7 h) intensive meditation retreat held in the sixth week of the program. During the weekly sessions a variety of forms of mindfulness meditation were taught and practiced, including body scan, awareness of breathing, mindful hatha yoga, eating meditation, walking meditation, and guided imagery (mountain/lake meditations). Class time each week was divided between meditation practice, small and large group discussions, and mindfulness skill-building activities. Class activities were designed to (1) enhance awareness of one's body and mind, (2) teach participants to replace automatic reactions with consciously chosen responses, and (3) bring greater awareness and skill to interpersonal communication. Group discussions focused on participants' experiences with meditation practices and on the applications of mindfulness in day-to-day life. Participants received audiocassette tapes for daily meditation practice and were asked to practice 20 min of formal meditation a day, 6 days per week.
Participants met with the course instructor for a one-on-one entrance interview prior to starting the program. Medical history and informed consent were obtained during this meeting. During the interview, prospective enrollees were given a detailed description of the program, including a strong emphasis on the required commitment for daily meditation practice.
Several instruments were used to assess physical and mental health status across the intervention period. Three health-related questionnaires, including the Medical Outcomes Study Short-Form Health Survey (SF-36), Symptom Checklist-90 Revised (SCL-90-R), and Medical Symptom Checklist (MSCL), were administered before and after the program. The SF-36 is a 36-item survey that reports health-related quality of life, including both physical and mental functioning and well-being [14 and 15] . This instrument is widely used in the evaluation of allopathic treatment modalities and includes one multi-item scale measurement for each of eight health concepts: (1) physical functioning (PF); (2) role-physical (RP), role limitations because of physical health problems; (3) bodily pain (BP); (4) general health (GH) perception; (5) vitality (VT), energy/fatigue; (6) social functioning (SF); (7) role-emotional (RE), role limitations because of emotional problems; and (8) mental health (MH), psychological distress and psychological well-being [14] . Each scale is scored from 0 to 100, the highest functional status level being 100. Physical Component Summary (PCS) and Mental Component Summary (MCS) scores also can be obtained by grouping the four scales most relevant to physical health status (PF, RP, BP, GH) and the four scales most relevant to mental health status (VT, SF, RE, MH), respectively. In addition to providing scale scores, the two summary measures can be interpreted in the form of a percentile relative to the general population [16] .
The MSCL was used to quantify the number of medical symptoms reported for the preceding month [17] . Over-all psychological distress, anxiety, depression, and somatization were assessed by using the SCL-90-R, a 90-item inventory that assesses the presence and severity of somatic and psychological symptoms on a scale of 0 to 4 [18] .
The summary score, Global Severity Index (GSI) as well as the anxiety (ANX), depression (DEP), and somatization (SOM) subscales combine information on the number of symptoms reported and the intensity of perceived distress for each symptom.
In addition to pre-and post-course health surveys, participants also completed 10-point Likert-scale ratings of body tension, mental clarity, and well-being before and after each weekly session. These pre-and post-class ratings were used to quantify changes that occurred during a single session of mindfulness-based stress reduction. Furthermore, a questionnaire was administered during the first class meeting to assess participants' expectancy regarding the efficacy of the MBSR program. Exit surveys were administered at the conclusion of the eighth and final session. Information obtained in the exit survey included adherence to meditation practice, post-treatment ability to cope with stress, post-treatment change in sense of well-being, and overall satisfaction with the course.
Paired Student's t tests were performed to compare pre-and post-intervention scores on each health-related instrument, as well as on pre-and post-class session data. To control for multiple comparisons and to minimize the Type I error rate, a Bonferroni correction was employed. Only differences of P<.005 and P<.013 were considered significant on the SF-36 and SCL-90-R, respectively. Trend level differences (P<.05) were noted for descriptive purposes only. Effect sizes were calculated for each outcome measure administered before and after the program to assess the degree of clinical relevance, as well as to facilitate comparisons with existing and future research studies. Analysis of variance (ANOVA) with repeated measures was performed to assess long-term changes in health-related quality of life and medical and psychological symptoms. Post hoc tests, including Fisher's PLSD and Sheffe's F test, were used to further examine relationships among pre-intervention, post-intervention, and 1-year follow-up scores on dependent variables. In addition, a cluster analysis was performed to examine within-group effects of separate MBSR courses on health-related outcome measures [19] . All data are reported as mean±SEM unless otherwise indicated. Alpha was set at .05.
Results

Baseline characteristics of study population
The study sample (n=136) was composed of patients with heterogeneous medical diagnoses. Subjects' ages ranged from 23 to 76 years (Mean=47.2±1.0 years). Ninety-six participants (71%) were women; 40 (29%) were men. One hundred twenty-one individuals (89%) were Caucasian, 13 (10%) were African-American, and two (1%) were biracial. Sixty-two study participants (46%) were married, 31 (23%) were single, 26 (19%) were separated or divorced, and six (4%) were widowed (marital status was not available for 11 subjects). At intake, 91 participants (67%) were employed, 17 (13%) were unemployed, nine (7%) were retired, and four (3%) were students (occupational status was not available for 15 subjects). Seventy-six participants (56%) reported their current work status as "active," whereas 28 individuals (21%) stated that they were presently "disabled" (work status was not available for 32 subjects).
The most prevalent medical conditions reported by patients during initial screening interviews were chronic pain (n=37), hypertension (n=28), and anxiety/panic disorder (n=24), although the range of reported diagnoses was broad ( Table 1) . One-third (33%) of the study participants reported having only one primary medical condition, while twothirds (67%) reported having two or more major illnesses. Specifically, 35 patients (27%) had two conditions, 25 (19%) had three conditions, 17 (13%) had four conditions, and 11 (8%) had more than four conditions. These data reflect significant comorbidity in the present patient population. Pre-intervention assessment indicated that the study group scored well below the general U.S. population norm on all eight indexes as well as the two summary scales of the SF-36 (Table 2 ). Furthermore, it was revealed that the study group scored below the 25th percentile on the four scales most relevant to mental health (VT, SF, RE, MH). In addition, the study sample placed above the 80th percentile on the GSI as well as the ANX, DEP, SOM subscales of the SCL-90-R relative to a normative sample [16] of the general U.S. population (GSI raw score, n = 103; =0.72±0.05, ANX raw SCORE=0.80±0.05, DEP raw SCORE=1.01±0.07, SOM raw SCORE=0.69±0.06).
A brief survey was administered during the first class session in eight of the 12 program cycles to assess subjects' attitudes regarding the anticipated efficacy of the MBSR program. All 90 respondents expected that doing the meditation-based stress reduction practices over the next 8 weeks would reduce their general level of tension. Seventy of 79 subjects (89%) anticipated that doing the stress reduction exercises over the next 8 weeks would reduce their medical symptoms. Seventy of 78 subjects with bodily pain (90%) anticipated that doing the meditation practices over the next 8 weeks would reduce their pain and/or discomfort. Similarly, 56 of 71 (79%) respondents to the pre-intervention expectation survey anticipated that doing the stress reduction practices over the next 8 weeks would reduce any limitations they may have had because of pain or discomfort.
Outcome measures and statistical analyses
Of 136 study participants, 121 (89%) completed an 8-week intervention program in mindfulness meditation training. Completion of the program was defined as having attended six or more of the weekly sessions. Five individuals dropped the course because of medical complications unrelated to their participation in the study. Pre-and postintervention data were available for 104 program participants.
Paired Student's t tests were used to compare pre-and post-intervention scores on all outcome instruments, including the SF-36, MSCL, and SCL-90-R. Analyses performed on pre-and post-treatment scores for each of the eight SF-36 subscales revealed significant improvements across the study period on all indices ( Fig. 1 ). Whereas the study group placed below the 25th percentile on all four SF-36 subscales most relevant to mental health on entering the study, following completion of the 8-week program it scored above the 25th percentile on these measures. This improvement was reflected in the MCS score, which rose from 42.00±1.16 to 48.38±1.00 (t=−6.05; df=97; P<.0001; Fig. 2 ). This change represented a shift from the 20th to the 33rd percentile versus the general U.S. population [16] . A lesser, though significant, improvement was also evident on the group Physical Component Summary score, which rose approximately from 45.35±1.30 to 47.26±1.19 (t=−2.65; df=97; P<.01; Fig. 2 ). This change represented a shift from the 24th to the 28th percentile versus the general U.S. population [16] . Evidence of physical and psychological symptom reduction over the intervention period was demonstrated on the MSCL and SCL-90-R, respectively. The group MSCL score decreased 28%, from 20±1 to 14±1, a significant reduction in the number of self-reported physical complaints (t=6.46; df=102; P<.0001; Fig. 3 ). The group GSI score of the SCL-90-R dropped 38%, from 0.72±0.05 to 0.45±0.04 (t=7.10; df=102; P<.0001). Similar reductions were observed on the ANX (44%), DEP (34%), and SOM (25%) subscales of the SCL-90-R, as group scores improved from 0.80±0.07 to 0.45±0.05, 1.01±0.07 to 0.67±0.07, and 0.69±0.06 to 0.52±0.05, respectively (ANX: t=6.47, df=102, P<.0001; DEP: t=6.25, df=102, P<.0001; SOM: t=4.84, df=102, P<.0001; Fig. 4 ). These results indicate a quantitative decrease in psychological and stress-related symptomatology across the 8-week intervention period.
Fig. 3
Pre-treatment versus post-treatment scores (Mean±SEM) on the Medical Symptom Checklist (MSCL). These data provide evidence of a significant decline in self-reported medical symptoms across the 8-week intervention period.
Fig. 4
Pre-treatment versus post-treatment scores (Mean±SEM) on the Symptom Checklist-90-Revised (SCL-90-R). These data provide evidence of a significant reduction in overall psychological distress, anxiety, depression and somatization across the 8-week intervention period (Bonferroni p<0.013). GSI = Global Severity Index, ANX = Anxiety Subscale, DEP = Depression Subscale, SOM = Somatization Subscale.
Because the MBSR intervention was offered to 12 separate groups of patients, we conducted additional analyses to examine potential effects of intra-group correlation.
Specifically, we conducted two mixed-model ANOVA on the SCL-90-R GSI, the SCL-90-R ANX subscale and the SF-36 MCS score. The first analysis used participant as a random effect, replicating the paired t analysis. The second added group as a random effect. The between-group variance component for all three endpoints was small relative to the between-participant variance components, and consequently the impact of inference was nil. The standard errors from the two analyses agreed to more than four decimal places.
To address the clinical relevance of pre-to post-intervention changes on dependent outcome measures, effect sizes were calculated by dividing the change score for a given index by the SD of the group scores on that index. Effect sizes are generally categorized as small (less than 0.30 SD units), moderate (0.50-0.79 SD units), and large (0.80 SD units or greater) [20] . Table 3 illustrates the effect sizes for all indices that comprise the SF-36 Health Survey, the MSCL, and the SCL-90-R. Small to moderate effects were observed on the SF-36, whereas moderate effects were found on the MSCL and SCL-90-R. SF-36 indexes that displayed moderate effect sizes included RP, VT, RE, MH, and MCS. In addition, six of eight SF-36 subscales (RP, BP, VT, SF, RE, MH) improved by five points or more, which is indicative of a clinically or socially relevant change [14] . A seventh index (GH) improved by nearly five points. (Cohen, 1988) . Bold 5 moderate effect size, and/or greater than five-point improvement on SF-36 scale.
Follow-up surveys, which consisted of an SF-36, MSCL, SCL-90-R, and meditation practice assessment form, were administered 1 year following completion of each MBSR course. In patients (n=41) for whom all data were available, ANOVA with repeated measures revealed significant improvements on (1) three of eight SF-36 subscales (VT, SF, MH), (2) the MCS scale of the SF-36, (3) the MSCL, and (4) the GSI and ANX, DEP, and SOM subscales of the SCL-90-R (Table 4 ). A trend toward significance was observed for several other SF-36 indexes, including RP, BP, and GH perception ( Table  4 ). Post hoc testing for differences between pre-intervention scores and 1-year follow-up scores revealed that numerous outcome parameters (PF, GH, VT, SF, MH, MCS, GSI, ANX, DEP, and SOM) improved significantly according to Fisher's PLSD and Sheffe's F test. Post hoc testing further revealed no significant differences between postintervention and 1-year follow-up scores. Thirty-one of 44 (70%) total respondents to the 1 year follow-up survey indicated that they still practiced formal meditation more than three times per week for 10-20 min per day. Additionally, 40 one-year survey respondents (91%) indicated that they practiced meditation informally approximately five times per week. .03 ____________________________________________________________________________________________________________ a Significant change based on repeated measures ANOVA (Bonferroni alpha for SF-36 5 0.005; Bonferroni alpha for SCL-90-R 5 0.013). All significant changes occurred between pre-and post-intervention as determined by post hoc testing. There were no significant differences between post-intervention and 1-year follow-up values for any measure.
In addition to pre-and post-intervention health-related outcomes, analyses were conducted to determine whether changes in body tension, mental clarity, and/or sense of well-being occurred within a single session of mindfulness-based stress reduction training. Paired t tests of pre-and post-class scores from the first class meeting revealed a significant reduction in body tension concomitant with an increase in mental clarity and greater sense of well-being ( Fig. 5 ; body tension: t=−11.84, df=94, P<.0001; mental clarity: t=−9.04, df=94, P<.0001; well-being: t=−10.09, df=94, P<.0001 ). Furthermore, it was revealed that pre-and post-class ratings for body tension, mental clarity, and wellbeing were significantly improved in the eighth class session compared to the first class session (all P<.005).
Fig. 5
Pre-versus post-class ratings (Mean±SEM) of body tension, mental clarity and wellbeing for the first of eight class sessions in Mindfulness-Based Stress Reduction. Score of 10=extremely high, clear, or greatest sense of well-being, respectively. Significantly lower body tension, and greater mental clarity and well-being were reported after the first training session (n=95).
Compliance and patient-rated efficacy of the mindfulness-based stress reduction program
All individuals who completed the program were asked to return an exit survey, which was administered immediately following the last treatment session. Sixty-four of 112 respondents (57%) reported practicing the techniques taught in the course almost every day, as instructed. One hundred one of the study participants (90%) reported practicing three times per week or more. Ninety-four of 112 respondents (84%) indicated that they practiced for a duration of 15-30 min per session, demonstrating a high level of adherence to our intended 20-min practice time.
When subjects were asked to rate their ability to cope with stress "now compared to before the program" on a 5-point scale, where 1 denoted much worse than before and 5 denoted much better/great improvement, 108 of 111 respondents (97%) responded 4 or 5 (Mean=4.51±0.05). When asked to rate their sense of well-being "now compared to before the program," where 1 denoted much worse than before and 5 denoted much better/great improvement, 106 of 111 respondents (95%) answered 4 or 5 (Mean= 4.43±0.05).
In addition, when participants were asked to rate their individual satisfaction with the course on a 5-point scale, where 1 represented very dissatisfied and 5 represented very satisfied, 96 of 107 respondents (90%) replied 5 (Mean= 4.90±0.03). All 111 course survey respondents indicated that they gained something of lasting value or importance from the MBSR program.
Discussion
The results of this prospective, observational study demonstrate significantly enhanced health-related quality of life, reduced physical symptoms, and decreased psychological distress in a heterogeneous patient population following an 8-week training program in MBSR. These findings are noteworthy given that the study patients reported a high degree of comorbidity and scored well below the general population norm on all standardize health outcome instruments before the MBSR intervention. Nearly 90% of the study participants completed the MBSR program, which is consistent with the high rate of program completion reported by researchers at the University of Massachusetts Medical Center [21] .
Specifically, significant improvements following the MBSR intervention were observed on all indexes of the SF-36, including VT, BP, SF, and RP. These findings demonstrate enhanced health-related quality of life in terms of patient functionality and well-being. Clinically significant effects were found on six out of eight SF-36 subscales. Significant improvements in self-reported medical symptoms were documented by using the Medical Symptom Checklist. Significant reduction in psychological distress, including anxiety and depression, was demonstrated by changes in the SCL-90-R. Again, these changes on the MSCL and SCL-90-R represent clinically significant effect sizes. One-year follow-up data available for a subset of the patient population revealed maintenance of the majority of initial improvements in health-related quality of life, medical symptoms, and psychological distress. The present investigation supports the hypothesis that patients suffering from various health problems can enhance their daily functioning and wellbeing and alleviate physical and psychological symptoms by participating in an intensive 8-week MBSR program. In addition, at least some participants in the program can experience long-term beneficial effects.
Previous research conducted by Kabat-Zinn et al. [8] revealed that following training in MBSR patients with chronic pain experienced a decrease in (1) self-reported medical symptoms; (2) anxiety, depression, and over-all psychological distress; and (3) bodily pain. Similar improvements in medical symptoms and psychological parameters were reported in patients with anxiety disorders who participated in an MBSR program [10] . Interestingly, comparable changes in medical symptoms and psychological distress were attained in our heterogeneous patient population that practiced mindfulness meditation formally for 20 min a day, as compared to the 45-minute daily practice implemented by Kabat-Zinn. It is important to note, however, that unmeasured outcomes may be different between patients who practice 20 versus 45 min of meditation daily.
Long-term follow-up surveys have demonstrated maintenance of initial improvements in physical and psychological symptoms among patients with chronic pain [9] and anxiety disorders [11] trained in MBSR. Our 1-year follow-up data also indicate maintenance of initial improvements on several health-related outcome measures, including VT, selfreported medical symptoms, over-all psychological distress, anxiety, and depression. However, a potential confound to the long-term health promotion effects observed in our follow-up study is that only 30% of MBSR program participants responded to the 1-year follow-up survey. It is possible that this group may have been composed largely of individuals who experienced improvement in their health status during the program and subsequently maintained their meditation practice. Individuals who may not have experienced a noticeable change in their physical or mental functioning or well-being, and/or did not continue their meditation practice beyond the duration of the 8-week course, may not have been inclined to return the follow-up survey.
Additionally, it is possible that the long-term therapeutic effects observed in a subset of our patient population may not have been caused exclusively by continued formal meditation practice. Although 70% of respondents to the 1-year follow-up survey indicated that they practiced formal meditation three times per week for 10-20 min per session, a higher proportion (91%) of respondents noted that they practiced informal meditation more frequently, at five times per week. Informal mindfulness meditation practice involves moment-to-moment awareness in the course of daily activity, enabling one to respond versus to react to life events. In this way, informal mindfulness practice promotes psychological resilience and resistance to stress through cognitive restructuring. As described previously by Kabat-Zinn et al. [10] , such changes in cognitive appraisals help to reduce anxiety and promote one's ability to cope with future stressful situations more effectively. Thus, the insight and increased range of options associated with an enhanced feeling of control may account, in part, for the long-term improvements in psychological and physical health observed in our 1-year follow-up cohort. Despite uncertainty regarding the way in which positive health changes are maintained following mindfulness meditation training, we may conclude that MBSR is associated with longterm beneficial effects in at least a subgroup of participants.
In addition to potential long-term health promotion effects, our study suggests that MBSR practice is associated with changes in body tension, mental clarity, and sense of well-being as early as the first class session. Further, our data indicate that body tension, mental clarity, and well-being improve throughout the training period.
The major limitation of our study, as well as most other clinical investigations of MBSR, is the lack of a control group and randomized patient assignment. To date, only two randomized, controlled studies of MBSR in patient populations have been published. Astin [22] examined the effects of an 8-week MBSR program in chronic pain patients by using a randomized, controlled study design (wait-list controls) and found a significant reduction in psychological symptomatology (depression and anxiety) and an increase in perceived control in those patients who participated in MBSR. Patients in the MBSR group also had higher scores on Inspirit, a measure of spiritual experiences. The major limitation of that study was a small sample size (14 participants per group). More recently, Speca et al. [23] demonstrated that MBSR was associated with significantly reduced mood disturbance and symptoms of stress in a heterogeneous group of cancer outpatients. The only other randomized, controlled study, published by Shapiro et al. [24] , involved a nonpatient population. Although study participants were healthy medical and premedical students, levels of state and trait anxiety and depression were reduced, whereas empathy increased following MBSR training.
MBSR programs contain several potentially therapeutic elements that may account for observed improvements in physical and mental health among participants. These include mindfulness meditation training as well as other therapeutic factors inherent in the group intervention, such as emotional expression and social support. At present, it is unknown to what extent training in mindfulness meditation alone is responsible for health improvements. Numerous well-controlled studies demonstrated that meditation practice itself can have profound mind/body effects [25, 26, 27, 28 and 29] . In one recent randomized, controlled trial, patients who practiced mindfulness mediation while undergoing ultraviolet light treatments for moderate to severe psoriasis were found to heal at approximately four times the rate of those patients who received ultraviolet treatment alone [28] . In that study, the meditation intervention was delivered by using an audiocassette tape recording in the isolation of a light booth, so social support variables were not present. Rigorous clinical research on a different form of meditation practice (transcendental meditation) has revealed reduced blood pressure and decreased progression of atherosclerosis in hypertensive patients [27 and 29] .
MBSR group interventions, in addition to teaching specific meditation techniques, provide participants with a highly supportive group environment that may also promote healing. As part of the MBSR group, individuals have an opportunity to express their feelings about their illness and share their experiences regarding meditation practice. Social support and emotional expression in one's effort to cope with illness are in all likelihood important factors in healing [30] . There is increasing evidence that people with chronic illnesses who come together in support groups to share their common experiences, to gain knowledge about their illness, and/or to learn coping skills show improvements in both psychological and physical symptoms and may possibly prolong their survival time [4, 31, 32, 33 and 34] . Future, controlled trials ought to help differentiate the contributing effects of the various therapeutic elements inherent in MBSR programs.
In addition to the elements of social support and emotional expression, patient expectancy may also contribute to the healing response associated with MBSR. At the outset of our study, 100% of MBSR program participants anticipated a reduction in their general level of tension following meditation training. Similarly, 80-90% of study participants expected MBSR to reduce their medical symptoms, bodily pain, and/or limitations because of pain or discomfort. It is well known that patient belief and expectancy can influence medical outcomes [35] , and our findings suggest that such an effect may contribute to the positive health outcomes associated with MBSR. Controlled trials of MBSR would need to account for this potentially significant variable.
In summary, the results of this observational study demonstrate that an 8-week training program in mindfulness meditation is associated with significant and clinically relevant improvements in health-related quality of life, medical symptoms, and psychological distress among patients with various chronic health problems. In addition, our study suggests that initial improvements in physical and mental functioning and well-being might be maintained in some MBSR participants up to 1 year following completion of the intervention. Future studies are needed to (1) examine the efficacy of MBSR in larger randomized, controlled trials; and (2) address the potential therapeutic effect of psychosocial support in MBSR programs by comparing MBSR to other supportive group interventions that do not include mindfulness training. At present, the literature suggests that patients with chronic medical conditions who participate in MBSR are able to affect positive changes in their physical and mental health status, presumably the result of an increased ability to cope with stress, pain, and illness. The health promotion effects of MBSR appear to complement conventional biomedical treatment in a comprehensive, patient-centered approach to healing and alleviation of human suffering.
